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ABSTRACT 
 
 Drinking water quality, especially in many parts of South Africa, is far below acceptable 
standards. With an annual estimate of 43, 000 deaths from diarrheal diseases, 3 million cases of 
illness and treatment costs of over half a billion US dollars, the impact is critical (Mackintosh & 
Colvin, 2003).   
 To address this issue the Aquatest project seeks to develop a simplified low-cost water 
quality test kit and information management solution. This would allow Water Service 
Providers, especially in rural areas, to monitor water quality and distribute test data to the 
necessary parties - Water Service Authorities and consumers. 
 This research addresses the challenge of reporting complex and critical water quality 
information in a way that is accessible to all South Africans as law requires. In a country with 
high illiteracy rates, 11 official languages and limited-to-no access to technology in many areas, 
this is no easy feat.  We propose that the use of appropriate information and communication 
technologies (ICT), coupled with culturally appropriate ways of presenting scientific data, would 
allow water quality information to be accessible to South Africans.   
 With the penetration level of cell phones exceeding 100% of the South African 
population (ITU, 2008), the low cost of Mobile Internet access and the popularity of cell phone 
applications such as MXit used for social networking, mobile technology seemed promising.  
This led to the design of Water Alert!, a cell phone application that alerts and reports critical 
water quality information to consumers who subscribe to it.  Our assessment and evaluation of 
this design with users suggested that such an application would help to improve the consumers’ 
level of understanding of water quality information since the use of a tool and interface design 
that they are familiar with would lower the learning curve, while symbol-based messages would 
make critical water quality information more accessible to all regardless of their literacy level or 
language spoken.   
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1. INTRODUCTION 
1.1 RESEARCH TOPIC 
My research topic is designing a cell phone application to alert and report drinking 
water quality to South Africans. 
1.2  STATEMENT OF THE PROBLEM 
UNSAFE DRINKING WATER 
Safe drinking water is ‘a source of life’ (Mackintosh et al., 2005). The antithesis, 
however, is a major contributor to the 1.8 million people dying per year from diarrheal 
diseases, with over 40,000 of whom are South Africans (Mackintosh & Colvin, 2003). Diarrhea is 
a major killer among communicable diseases, preceded only by respiratory infections and 
HIV/AIDS (WHO, 2008). In South Africa, children and immunocompromised individuals comprise 
a sizeable portion of the population who are most susceptible to water-borne diseases found in 
contaminated water. For these individuals, safe drinking water is life. 
Monitoring water quality and comparing it to the national drinking water quality 
standards play a vital role in reducing the high number of deaths caused from ingesting 
contaminated drinking water. However, these are only two of three protective measures 
required by the 1997 Water Services Act and the Compulsory National Standards for the Quality 
of Potable Water (Mackintosh et al., 2005). Communicating water quality test results to 
consumers and to water authorities is critical also. 
AQUATEST: THE SOLUTION 
The Aquatest project, currently funded by the Bill and Melinda Gates Foundation 
(previously by the European Union) and spearheaded by the University of Bristol, seeks to 
address these legal requirements by developing a low-cost water quality test kit to be used by 
both water professionals and the general public in developing countries to test and monitor 
water quality. It also seeks an information management solution, allowing for easy collection 
and management of water quality data gathered from testing. 
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THE CHALLENGE: COMMUNICATING WATER QUALITY DATA TO CONSUMERS 
Outside urban areas in South Africa, failure to intervene and communicate to consumers 
the detection of contaminated drinking water and the corrective measures to take is one 
reason so many people contract water-borne diseases. Water Service Providers (WSP) currently 
collect and communicate results to Water Service Authorities (WSA), but there are few, if any, 
measures in place for WSPs to get this information out to consumers. The main concern WSPs 
have with implementing a communication channel is in identifying the appropriate medium for 
disseminating water quality information to consumers given the existing technological 
constraints. In a country with eleven official languages and a large illiterate and semi-illiterate 
population, how do you present water quality data in a way that is easily understood by all? 
Bridging the gap in communicating water quality information from ‘catchment to consumer’ (as 
Mackintosh et al. terms it) to address these concerns forms the basis of this research. A 
fulfillment of this would be a fulfillment of the aforementioned Water Service Act of 1997, 
which states consumers must be informed about water-quality testing results in a manner they 
can easily understand. Additionally, providing this information is paramount to enabling 
consumers to enforce their rights.  
Information and communication technologies are explored to find appropriate means of 
disseminating water quality information to consumers. In particular, we explore the use of 
symbol-based messages sent via a cell phone application and/or MMS text messages due to the 
availability and widespread popularity of these technologies in South Africa.  Selected 
user-centered design techniques, tailored for developing world design projects, are also used to 
guide the design of a symbol-based water alert prototype application WSPs can populate and 
use to easily disseminate current Water Quality Reports and alerts to consumers. 
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1.3 HYPOTHESIS 
To communicate drinking-water quality information to consumers in the South African 
community, the use of appropriate Information and communication technologies (ICT) (such as 
a cell phone application and text messaging), coupled with culturally-appropriate ways of 
presenting scientific information, increase the consumer’s access to and interpretation of water 
quality test data, leading to an improved Community Perspective on drinking water quality as 
required by law. 
1.4 AREAS OF INVESTIGATION 
• The appropriateness of cell phones as a means of disseminating water quality information 
to South African consumers. 
• An analysis of signs and symbols in the Cape Town region, which form the basis of a 
standardization of symbol-based messages presenting water quality information to the 
general public. 
• Transformation of a scientific paper-based Water Quality Report into a simplified and 
accessible symbol-based report to be disseminated to consumers via cell phones. 
• Appropriate user-centered design techniques to employ for a developing world design 
project. 
1.5 OVERVIEW OF METHODOLOGY  
This project followed a hybrid of Contextual Design (CD) techniques and Scenario-Based 
Development (SBD) techniques.  Contextual design techniques, such as contextual inquiry and 
work modeling, were chosen based on the success seen by Maunder and others in employing 
these techniques in developing world design contexts (Maunder et al., 2007). Scenario-based 
development techniques such as metaphors were employed to guide activity, information and 
interaction design of the cell phone application. Prototyping and user evaluation were done 
successively in multiple iterations.  Both low-level paper prototypes and high-level flash 
prototypes were utilized to convey design decisions. Formative evaluation was done to guide 
redesign, while summative evaluation in the form of a water quality comprehension test was 
done to test the hypothesis.  
10 
 
Our project is broken into the three phases of SBD:   
• Requirements Analysis 
• Design and Prototyping 
• Evaluation 
We anticipated two user groups, which we profile in the Requirements Analysis section: 
the General Public and Advanced Users such as health professionals and community leaders.  
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2. REQUIREMENTS ANALYSIS 
Requirements Analysis is the process during which the users’ needs and expectations of 
a new or redesigned product or service are determined (Rosson et al., 2002). Requirements 
Analysis in user-centered design is an ongoing process as opposed to a one-time occurrence as 
is the case in the waterfall model often used in software engineering.   
2.1 CONTEXTUAL INQUIRY  
Contextual design, which is “essentially a fusion of user-centered design and 
ethnographic principles” (Maunder et al., 2007) is great to use in developing world design since 
it places emphasis on understanding the user and the user’s context.  Contextual Inquiry, in 
particular, is a technique designed to “reveal all aspects of work practice” by observing and 
spending time with customers in their context (Beyer et al., 1998).   
This “field data-gathering technique” (Beyer et al., 1998) was employed in this project to 
understand how South African residents generally access information, how they obtain 
information on drinking water quality and their preferences for a solution to accessing water 
quality information.  We also assessed their familiarity with and attitude towards cell phone 
applications and SMS/MMS text messaging. A total of twelve people responded to our 
questionnaire with three individuals interviewed as discussed below.  
QUESTIONNAIRES 
A questionnaire was drafted to issue to randomly selected consumers 18 years of age 
and older. Early findings revealed that simply issuing questionnaires to individuals to complete 
on their own was not going to be effective for the following reasons:  
• The length of the questionnaire required more time than most people were willing to spend 
on a questionnaire. 
• The front page, which asked general information such as a classification of the area in which 
you live and educational level, was intimidating to potential participants. After glancing 
through the questionnaire, they opted not to complete it.  Once this page was flipped to the 
back, however, people were less hesitant to complete it. 
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• Some of those who opted to complete the questionnaire required an explanation of the 
rating system used and certain terminologies such as ‘purification’.  Such constant guidance 
was taxing on the researcher’s time and cumbersome when multiple people were 
completing the questionnaire simultaneously.  
As a result, we went through the questionnaire with each participant and recorded their 
responses on the questionnaire. This proved to be a more successful approach to collecting 
qualitative data, but conversely more time consuming, taking between 20 – 40 minutes to 
complete each one.  Ultimately, we only collected responses from twelve individuals due to the 
amount of time required to issue the questionnaire and the purpose of the questionnaire being 
to guide design. 
INTERVIEWS 
Three interviews were conducted with members of the target group.  Participants were 
asked questions identical to those on the questionnaire and then observed performing various 
tasks on their cell phones, such as sending an SMS/MMS message, using the voice recorder, 
‘missed-calling’ a number, accessing MXit (a social networking application), or using a calendar 
application.  They also discussed how they were currently informed about water quality 
information (if at all) and explained how they determined whether the water was safe enough 
to drink. 
FINDINGS  
A combination of the responses from the twelve people who responded to the 
questionnaires and the three people interviewed formed the basis of the work models and 
scenarios that follow in the Requirements Analysis Phase. 
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2.2  STAKEHOLDER PROFILE  
THE GENERAL PUBLIC 
This includes anyone living or residing in South Africa (18 years and older), since 
everyone has a right to access water quality information. This group consists of a wide array of 
individuals with different levels of exposure to technology, varied literacy levels and non-
English speakers.  The majority have little-to-no experience with interpreting water quality test 
results. The majority of them own or have access to cell phones and would like an easy-to-use 
application to receive alerts about their water quality. 
HEALTH PROFESSIONALS/LEADERS 
This group includes nurses, community leaders, or others who may serve as conduits to 
disseminate water quality information to the general public. They have a moderate level of 
exposure to technology and a moderate-to-high understanding of water quality test results and 
water purification techniques. They want an application that provides advanced information 
about water test results but in a manner that is still easy to access and understand. 
  
 2.3  WORK MODELING  
CONSOLIDATED FLOW MODEL  
The flow model reveals three 
information as shown in the Consolidated 
 
 
Figure 
  
key players in the dissemination of water quality 
Flow Model in Figure 2-1.  
2-1.  Consolidated Flow Model 
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• Health Care Providers (such as nurses) and Community Leaders - These individuals are well-
respected figures in the community and a reliable source of water quality information for 
consumers.  They issue boil water advisories as well as educate community members on 
water purification techniques and precautions to take.  They convey water quality 
information requested by consumers or when informed of issues by the water service 
provider or the media.  
• The Consumers/Community Members - The consumer obtains water quality information 
through the media, health professionals, community members and leaders in critical 
situations or upon request in cases when they are experiencing illness or when they have 
observed water of a poor physical quality such as cloudy water with particles. Community 
members are consumers living in the same community.  They keep each other informed by 
spreading critical water quality information virally by word-of-mouth and through SMS text 
messages.  
CONSOLIDATED SEQUENCE MODEL 
“An intent is stable” and an understanding of a user’s intent is essential to the design process 
(Beyer et al., 1998). Sequence models reveal triggers and the underlying intents of users when 
performing a series of actions, collectively termed work.  For this reason, sequence modeling - a 
contextual design technique, was chosen over Task Analysis used in Scenario Based Design 
(SBD). Below is the Consolidated Sequence Model based on responses collected from three 
interviewees. Consumers typically obtain water quality information following a four-part 
sequence as shown below.  The individual sequence model for each interviewee can be found 
in Appendix B.   
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Table 2-1.  Water Quality Information 
 
Activity 
 
Intent 
 
Abstract Step 
 
Find reason  for problem 
(dirty tap water, illness) 
• Determine course of 
action 
• Find solutions 
• Resolve the problem 
 
• Trigger: To find reason for 
problem 
- poor quality water coming   
from  tap 
- people get sick 
 
Seek out reliable  
information source 
• Get water advisory 
• Voice concerns 
 
• Approach community  
leader to find out about  
water quality 
• Go to healthcare provider 
• Tap into media to receive 
current information on  
water quality 
• Discuss water quality 
concerns with community 
members 
 
Get advice • Be informed about 
precautionary measures to  
take 
• Learn how to help children 
recover  
 
• Request advice 
• Listen to or ready water 
quality advisory 
 
Follow advice • To protect health 
• Get healthy 
• Prevent further problems 
 
• Purify water 
• Refrain from drinking water 
• Go elsewhere to use water 
 
 
  
 CONSOLIDATED CULTURAL MODEL 
According to Beyer and Holtzblatt, people’s actions are 
in which they live (Beyer et al., 1998)
service providers take advantage of the South African community
communication’ as a means of disseminating information.  They provide information to 
conduits such as the media, heath providers 
this information is passed on to consumers.  This
observe that with this culture, consumers seldom go directly to 
obtain water quality information.  Moreover
WSPs are so complex that conduits such as health service providers and t
to put it into simpler terms.  
 
Figure
highly influenced by the culture 
.  The cultural model in Figure 2-2 shows how water 
 culture of ‘viral 
and community leaders with the expectation that 
, of course, is only done when critical. 
Water Service P
, the water quality paper reports provided by the 
he media are needed 
 2-2.  Consolidated Cultural Model 
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roviders to 
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ARTIFACT MODELS  
We observed and interacted with some of the cell phones of our participants, the model 
used in our research, as well as other models used in South Africa to get an idea as to the 
features available across models and the applications that were being used. 
2.4 HYPOTHETICAL STAKEHOLDER PROFILE  
Limpho is a woman in her early thirties who lives in Mandalay with her husband and 
three children. She is a hairdresser by occupation who works on and off when clients are 
available. She spends a lot of her time at home cooking, cleaning and taking care of her young 
children. She makes a couple trips back and forth to the community standpipe to gather water 
for her family to drink and for other household uses. Her family does not own a television but 
occasionally watches her neighbor’s television. Limpho owns a cell phone, which she bought in 
Cape Town, and uses it to text her relatives and friends. She has never used a computer, and 
does not realize she is accessing the Internet when she goes on the MXit chat room on her 
phone, which she enjoys doing. Limpho speaks English, Xhosa and Zulu. 
Tsebo is the head nurse at the Mandalay public clinic. She has worked there for over 
thirty years and is a resident in the area as well.  She has delivered many babies in the 
community and is sought after for medical advice.  Tsebo received an Associate’s degree from a 
local college and has completed a computer course. She is responsible for all the computer-
related tasks at the clinic and is the only one who knows how to use the Internet.  Tsebo often 
does research on the Internet to learn about new diseases and to keep informed. She listens to 
the radio and watches television.  She educates her patients about their illnesses along with 
ways of living healthy lives. 
Mamello is a well-respected member of the Mandalay community. He has served as the 
community leader for over twenty years. He holds a Bachelor’s degree in Economics from the 
University of Cape Town and has worked in various political positions. He is amicable and 
wellspoken, with community members approaching him to voice their concerns, which he in 
19 
 
turn voices to the mayor.  Mamello keeps the community informed in times of crisis, such as 
when the Water Service Provider informs him water is contaminated.  
2.5 PROBLEM SCENARIO  
LIMPHO SEEKS TREATMENT FOR CHILDREN’S ILLNESS FROM TSEBO 
Limpho’s children are all ill with diarrhea. She goes to the local clinic to see Tsebo to find 
out what could be the cause. Tsebo suspects the water is to blame as she has seen an increase 
in the number of reports about patients with diarrhea and high fever.  She goes to the local 
Water Service Provider and asks them about the quality of the water. They tell her they 
recently had a health failure due to high E. coli levels found in the water and are urgently 
working to correct the issue. They tell her to inform her patients and tell them not to drink the 
water from the tap. She returns to the clinic where she later advises Limpho to boil the water 
from the tap before using it, as it is the cause of her children’s illness. 
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3. DESIGN 
We chose to utilize activity, information and interaction design from Scenario-Based 
Design since it places stronger emphasis on the use of visual metaphors than the visioning 
phase of Contextual Design. Visual metaphors help the user to make meaning of information 
when there are similarities between the design and a familiar object. This is especially 
important for our target audience in the developing world who may have limited access to 
technology but own a cell phone and are intimately familiar with various applications on it such 
as text messaging and a calendar organizer. We assume that making use of such visual 
metaphors would not only contribute to the effectiveness of the application but would also 
empower instead of intimidate end users. 
3.1 ACTIVITY DESIGN  
CONCEPTUAL METAPHORS  
ACTIVITY:   Getting advice is like getting access to… 
METAPHOR:  MXit (a popular social networking application for cell phones developed 
in South Africa) 
DESIGN IMPLICATIONS 
• Download to phone  
• Requires registration using cell phone number 
• Tailored to show information specific to each user 
3.2 INFORMATION DESIGN 
PRESENTATION METAPHORS  
ACTIVITY:   Advisory and advice looks like an … 
METAPHOR:  MMS text message 
DESIGN IMPLICATIONS 
• A mix of multimedia objects (images, rich text, audio, video) 
• Short phrases with as few words as possible 
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ACTIVITY:   Water quality report looks like a… 
METAPHOR:  Calendar organizer on cell phone 
DESIGN IMPLICATIONS 
• Month, year, dates and days of the week 
• Dates with entries have a different color 
• Dates for previous month faded 
• Current selection highlighted 
ACTIVITY:   Subscription page looks like… 
METAPHOR:  Create a text message 
DESIGN IMPLICATIONS 
• Text fields to enter phone number and insert text 
• Labels for text fields 
• Quick to fill 
3.3 INTERACTION DESIGN 
PRESENTATION METAPHORS  
ACTIVITY:   Browsing the Water Quality Report is like… 
METAPHOR:  Calendar organizer on cell phone 
DESIGN IMPLICATIONS 
• Press left and right keys to change current month/year when selected 
• Use four-way navigation to get to a specific day of the month  
• Press Enter/Select key to view entry for a chosen day 
• Use left and right keys to navigate through entries for the date 
selected 
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ACTIVITY:   Subscribing to the service is like… 
METAPHOR:  Composing a text message 
DESIGN IMPLICATIONS 
• Use up/down button to navigate between text fields  
• Select text field and use keypad to enter text 
• Submit when done 
At the end of the design phase, we capture the design decisions in a storyboard. We use 
storyboards from Contextual Design over design scenarios in SBD since it is a more graphical 
representation of the proposed system design. This makes it easy for all users to understand 
our proposed system since it’s visual rather than text heavy.  
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4.  PROTOTYPING 
Low-fidelity prototypes are quick, low-cost ways of evaluating and communicating 
various design concepts.  However, they do not provide as much detail as high-fidelity 
prototypes. Based on Maunder’s findings (Maunder et al., 2007), they may prove useless as a 
design tool for developing world projects, since subjects may not understand the purpose of a 
prototype and evaluate it as the real product. As a result, we used low-level prototypes in the 
form of paper prototypes mainly to evaluate the still symbol-based messages, which had no 
interactive elements.      
High-fidelity prototypes, on the other hand, are costly and time-consuming to develop 
but provide the user with a more detailed and interactive view of the proposed system. These 
prototypes are great for conducting early usability testing and in evaluating key functionality. 
There is still, of course, the possibility that users could confuse a high-fidelity prototype for the 
final product. We used Adobe Flash Lite, a lighter version of Adobe Flash Player, as our high-
level prototyping tool. This tool allowed for creating an interactive prototype for the Flash- 
enabled Nokia 3110 cell phone, which we used during the evaluation phase.  
4.1 ANALYZING SYMBOLS IN THE CAPE TOWN REGION  
Before we jumped into developing prototypes of the symbol-based messages, we 
decided to investigate the kinds of symbols appearing in and around the Cape Town region. We 
were interested in answering the following questions: 
• What symbols are used to issue warnings/bans, caution and general information? 
• Are there similarities with symbols falling into those three categories (e.g., colors, repeating 
symbol)? 
• Are the symbols known by locals? 
• Is text present? Is it translated to non-English languages? 
An analysis of eighty seven photos taken of signs around Cape Town provided a 
collection of universally-known symbols and a color palette we adopted in the design of our 
prototypes. 
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Figure 4-1A.  Categorized Snapshots of Symbols Taken Around Cape Town 
From the symbols we saw recurring patterns for each of the categories we anticipate 
using in our application.  
Warnings/bans:  Red/black circle-slash over object; minimal/no text; white/amber        
background  
Caution:   Amber triangle with black border; cross symbol for health caution signs; 
 numbers and pictures instead of text 
Informational:  Green background, white text; checkmarks affirm correct procedures;  
 arrows show motion 
In Figure 4-1B below, we show a snapshot of how these symbols helped to influence the 
design of the messages in our water quality application.  We discuss the designs further in 
Section 4.2.  
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Figure 4-1B.  Snapshots Guide the Design of Symbol-based Water Alert Messages 
4.2 DESIGNING SYMBOL-BASED MESSAGES  
We used paper prototypes followed by high-fidelity Flash Lite prototypes to evaluate 
the user’s understanding of the symbol-based signs we created for communicating the current 
water quality status and for issuing (boil) water advisories. We found that for paper prototypes, 
the absence of color allowed the user to focus more on interpreting the drawing, whereas their 
responses were mostly related to the colors used in the Flash Lite prototype.  We found this to 
be an appropriate balance to ensure a more thorough evaluation of both image and color. 
Below we highlight the results of the evaluation performed after each design iteration. 
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PAPER PROTOTYPE 
With the help of the paper prototypes in Figures 4-2A and 4-2B, we were able to 
determine early in the study whether South Africans could understand culturally specific 
symbol-based alerts such as ‘do not drink tap water’.  We did not spend a lot of time drawing 
sketches and evaluating them, as we know based on the experience of others mentioned earlier 
that higher level prototypes work better. Figure 4-2A shows a glass being filled with water.  The 
speckles in the water depict that it is contaminated. The superimposed red circle-slash 
prohibition sign completes the full meaning, “Do not drink tap water”.   
Figure 4-2B was designed after evaluating the graphic in Figure 4-2A. It depicted a 
person drinking water with a modified prohibition sign with two diagonals forming an ‘X’ 
instead of one diagonal as in the first version. 
 
    
   
Figure 4-2a-b.  Paper Prototypes of the Symbol-based Signs 
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FINDINGS AND EVALUATION 
We showed these text-free drawings to three individuals and asked them to give their 
interpretation of the message in the picture. Both drawings were designed to alert consumers 
not to drink their tap water.  Figure 4-2A was designed and evaluated first and evolved into 
Figure 4-2B based on the users’ feedback.  The first participant said the image in Figure 4-2A 
meant that the water supply had been cut off. She mentioned, however, that she could not 
understand why ‘those black spots’ are in the water. When asked how she arrived at her 
interpretation, she noted the diagonal slash cutting through the pipe meant water supply was 
cut off, which further explained why there was only one drop of water left and we see it falling 
into the bucket. The second person said it meant do not catch water from this pipe.  
FLASH LITE PROTOTYPE 1 
Based on the findings of the paper prototypes, we made adjustments to the drawing 
before creating the high-level Flash Lite version. For instance, we added a hand to the original 
drawing to depict that someone is filling a cup of water, not a bucket as one of the users 
originally thought.  We also included color and more details in the Flash prototypes.   
 
  
 
Figure 4-3a-b.  Flash Lite Prototypes of the Symbol-based Picture Message 
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FINDINGS AND EVALUATION 
We evaluated the designs with two new participants, since the previous participants 
were already told what the picture messages were supposed to convey.  We found that for 
both images, the participants had a correct interpretation of the actions but did not grasp the 
message in its entirety.  They interpreted the image on the right, which meant ‘Do not drink 
contaminated tap water’ as ‘do not catch water from the tap’.  With the sign on the left, 
however, they both understood that someone was catching a glass of tap water, but they did 
not decipher the full message “Safe drinking water”.  This was expected since we did not reveal 
the context of our messages to them until afterwards to prevent biased feedback. We noticed 
with this version that the use of multiple colors and detail distracted the participants.  One 
reported that she did not understand why there was a green ring around the image and 
suggested that a prettier color be used, indicating that she missed the traffic-light 
representation of the green circle. Once we revealed to them, however, that the messages 
would form a part of a water-alert phone application, they agreed that knowledge of the 
context would have made it easier for them to interpret our symbol-based messages. One of 
the participants then suggested the use of a person drinking instead of a hand holding a cup to 
convey the ‘do not drink contaminated tap water’ message.  
FLASH LITE PROTOTYPE 2 
In version two of the Flash Lite prototypes, we abstracted the images and used fewer 
colors to prevent distracting users from the true meaning.  In addition, following the 
participants’ advice, we changed the image of the hand holding a cup to that of a person 
drinking form the cup.  We made both a text-free version and a version with text to evaluate.   
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Figure 4-4.  Animated Health Alert Picture Message  
We developed an animated prototype of a boil water advisory as a template for the 
type of advice water service providers could issue following an alert. Use of this design would 
satisfy the advice consumers would normally receive from a health professional or from the 
media as revealed in the work flow diagrams above. The prototype symbol-based message 
forms a part of the complete water alert application. It could, however, serve as a stand-alone 
MMS text message too. So we decided to design and evaluate it with two users beforehand. 
 
                                
 
Figure 4-5.  Animated Boil Water Advisory 
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FINDINGS AND EVALUATION 
With each user, we first evaluated a text-free version of Figure 4-5 followed by the 
version with text shown there.  Our evaluation revealed that in the text-free version, the 
participants were confused by the pot.  One interpreted the drawing as “cook something for 
ten minutes then drink it.”  This was only partially correct, as the intended meaning was “boil 
tap water for ten minutes before drinking”. In the version with text, however, the users 
interpreted the message correctly.  One user suggested changing the pot to another graphic 
that made it clear water was being boiled. We changed the pot to a kettle as shown in Figure 4-
6 below. 
 
 
 
Figure 4-6.  Prototype of the Boil Water Advisory 
4.3  WATER QUALITY APPLICATION PROTOTYPE  
We started off with a low-level user interface sketch to convey design ideas but not to 
evaluate it with end users (for the same reasons mentioned earlier). 
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Figure 4-7.  Low-Level User Interface Sketch 
FLASH LITE PROTOTYPE 
The Flash Lite prototype was developed on a Nokia 3110, which is a basic camera-ready 
handset supporting Flash 2.0, SMS and MMS text messaging. It is GPRS enabled, allowing the 
user to access the Mobile Internet.  A full implementation of our proposed application would be 
portable to a wide variety of handsets with and without Flash capabilities since we would build 
it in on a more widespread platform. However, for the purpose of testing, we had to choose a 
Flash-ready phone, which could support our Flash Lite prototype. The handset had a relatively 
small screen, which would enable us to design an application still legible and usable on smaller 
screens.  
  
32 
 
   
Figure 4-8.  Nokia 3110 Handset 
SUBSCRIBING TO THE WATER ALERT APPLICATION 
The first time users start the application, they fill out a subscription form similar to a 
registering to MXit, Facebook mobile, or other phone applications. The page consists of text 
fields where they enter their cell phone number and select the location they are interested in 
receiving water quality information about and their language of choice.  If it were previously 
filled out, the text fields would populate with information but would still allow users to change 
any of the fields if they desired. For instance, if users were interested in obtaining water quality 
information for another location outside of their home location, they would make that change 
here.  The actual version would include an exclusive list of locations and language settings for 
the user to choose from. Our prototype, however, had text boxes rather than a drop-down list.  
Once the user submits the form, the Main page shows the current water quality status 
of the user’s area of interest.  In this example, a health alert displays warning users not to drink 
the tap water directly.  From this screen, the user can opt to get ‘Advice’ or to view the Water 
Quality Report.  
End 
5 way navigation: left, right, up, 
down and enter 
Right Soft Key Left Soft Key 
33 
 
             
Figure 4-9: Water Alert! Subscription Screen and Water Quality Status Screen  
VIEWING THE ADVICE SECTION 
The user is taken to a series of animated picture messages when they select ‘Advice’.  
The advice given here serves as a template for advice that could reside in this section of the 
application, since in the interview and on the questionnaires, users noted they were interested 
in learning more about, for example, the boil water advisory or other water purification 
techniques.  The user can navigate between screens using the right and left soft keys and exit 
once the first or final advice screen is reached.   
 
            
 
Figure 4-10.  The Advice Screens Showing a Boil Water Advisory 
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ACCESSING THE WATER QUALITY REPORT 
If the user chooses ‘Report’ from the Main screen, then they access the Water Quality 
Report.  As mentioned earlier, we opted to use a calendar metaphor to translate a paper Water 
Quality Report into a cell-phone-based report. The main reason behind that is usability and 
understandability. Navigation on most calendar applications is similar with most users (as we 
learned during the interviews) having and understanding how to use the application.   
Furthermore, since Water Quality Reports are issued on a monthly basis, with tests performed 
on different days, this allowed for the calendar metaphor to present information, such as the 
result for testing for a specific day, to be easily visualized.  Figure 4-12 shows the Water Quality 
Report in a calendar-like format. The day of the last test is automatically selected. Similar to a 
calendar application, other dates can be chosen.  In our version, however, only the days on 
which a test was done are able to be selected.  The color coding of the dates suggest (without 
having to access the report for a particular day) the overall water quality alert level for that 
testing. Moreover, when selected, the color of the text changes to white and the background 
highlight takes on the previous color of the date.  We used a color scheme similar to that shown 
on an actual paper-based report, omitting blue, however, which stood for excellent, as we felt 
green was sufficient for labeling all compliant parameters. We explain the categories below: 
• Red:  one or more parameters tested resulted in health failures. 
• Amber (orange): one or more parameters tested resulted in non-health failures, such as 
aesthetic or chemical failures. 
• Green:  all parameters tested were within compliance (passed).  
 
 Figure 4-11.  The Water Quality Test Results 
The user can access a more detailed report for a specific date by 
the Enter key.  This brings up a symbol
result of the test. In the cases of a poor or fair test result, a status indicat
‘resolved’, ‘unresolved’, or ‘no comments’. A brief explanation below each result subtly 
educates the user on the meaning of 
unfamiliar to many users.  
  
for a May 25, 2009 Testing
selecting ‘View’ with 
-based report of each parameter tested for indicating the 
es whether the issue 
the parameters such as E. coli or Turbidity, 
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5.  USER TESTING AND EVALUATION  
5.1  TESTING GOALS  
We conducted both a formative and summative evaluation on the Water Alert 
Application. Due to time constraints, we conducted both simultaneously. Formative evaluation 
in the form of usability testing determines whether our application possessed the six key 
attributes of a usable product or service – “useful, efficient, effective, satisfying, learnable and 
accessible” – as outlined by Rubin and Chisnell (Rubin et al., 2008).  Summative evaluation, in 
the form of a paper test, is issued to confirm the hypothesis that our Water Alert application  
increases the consumer’s access to and interpretation of water quality test data.  
5.2  TEST PARTICIPANTS 
RECRUITMENT/SCREENING 
Since all consumers have a right to be informed about water quality, anyone 18 years or 
older, living or residing in South Africa, was a valid participant in this test. That being said, 
minimal screening was done with the use of a basic questionnaire ensured participants met the 
minimum age requirement. Due to time constraints, we only recruited users residing or present 
in the Cape Town area at the time we conducted the tests. A resident in the area with whom 
we built a relationship helped us to secure the participants.  We found that people were more 
willing to participate if they were approached by another local or someone they already knew. 
Moreover, the resident was able to quickly explain in Afrikaans what our design was about to 
the participants who spoke that language (even though they also spoke English).  
PARTICIPANTS’ PROFILE 
A pilot test was conducted in Mandalay, a community in Cape Town.  The participant 
was a male university student between 18 - 25 years of age.  He reported owning a mobile 
phone and used applications on it such as MXit.  
A total of four subjects (one male and three females) were chosen for the formal 
usability test and evaluation.  Their ages fell in the range of 18 to 45 years old. Three users 
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either completed or had some secondary-level education, while one was completing a tertiary 
degree. Most held blue collar jobs, while one was a student. All spoke English fluently and were 
fluent in one or more languages, the most popular being Afrikaans. All but one user owned a 
mobile phone, and all those who owned a mobile phone reported having downloaded 
applications to it such as MXit and Opera.  Two users lived in a formal area in a city, one in a 
small town and one in a rural area or village.  
5.3  TEST DESIGN  
We issued two tests to gauge the participants’ understanding of a paper-based Water 
Quality Report (see Appendix D) and the phone-based Water Quality Report. The first test we 
issued consisted of two tasks, which involved the participant using a real paper-based Water 
Quality Report to find and respond to a set of questions.  The second test consisted of a similar 
set of questions but required the participant to use the water alert phone application to 
complete the task and find the answers to the questions.   
All formal testing was conducted in the Human Computer Interaction (HCI) lab at the 
University of Cape Town.  Present at the test was the moderator who conducted the study and 
a timekeeper who tracked the time taken on tasks by the participants.  
5.4  DATA COLLECTION AND ANALYSIS 
A number of tools were used to collect data – an answer sheet, a voice recorder, a video 
camera and a stopwatch. The responses were recorded on the answer sheet by the moderator.  
A tape recorder was used to record the participant’s comments throughout the entire session, 
while a handheld camera was used to record the actions of selected participants at certain 
points throughout the testing.  The timekeeper used a stopwatch and a notebook to record the 
participant’s time taken on tasks. In the pilot test the moderator was also the timekeeper. We 
noticed however, that with the moderator holding a stopwatch, the participant rushed through 
the tasks as he felt he had to complete it quickly.  For the formal testing we introduced a 
timekeeper separate from the moderator and mentioned to the participants that he was 
responsible for ensuring that the session does not go overtime. The users seemed less tense as 
a result and worked at a slower pace than the participant in our pilot test. 
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Figure 5-1. Evaluation Session with Participant and Moderator 
USABILITY METRICS  
We kept track of the following qualitative and quantitative measures: 
QUALITATIVE 
• User comments 
QUANTITATIVE 
• Task completed?  
• Time per task 
• Test scores 
• User ratings 
FORMATIVE RESULTS 
For each task carried out using both the paper report and our cell phone Water Alert 
System, we analyzed the qualitative data collected during the formative evaluation.  Tasks were 
assigned in random order to prevent bias. We found on average the participants completed all 
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tasks using our system in 140.08 seconds, a 35% improvement in the time it took them to 
complete the same tasks using a real paper-based Water Quality Report.  
In the following graphs, the blue shapes represent the time it took the participant to 
complete a task using the paper report.  The green shapes represent the time taken to 
complete a task using our prototype Water Alert Phone application, and the green or blue 
diamonds represent instances when the participant reported that they just guessed an answer. 
This may have caused anomalies in the reported task completion time, since they would most 
likely have spent more time on the task had they not resorted to guessing. 
In Task A, on average users took 84.7 seconds to complete the paper-based task 
whereas they took an average of 56 seconds to complete the same task using the prototype 
water-alert application. We omitted User 4’s time taken on the paper-based task since she 
could not determine an answer and commented that she “cannot understand this”. We also 
omitted the time completion of the phone-based task for user 3 who did not successfully 
complete the task.  
User 3 is the only one who did not own or have access to a cell phone and reported 
having very little experience using one.  Since this was the first task she attempted to complete 
on the phone, we felt her performance was affected by a high learning curve. For this phone-
based task, she stuck to using two buttons to try to navigate the application, which resulted in 
her not reaching the appropriate screen necessary to complete the task. In the other cell- 
phone-based tasks, we observed that she explored other buttons and was able to complete 
them. User 1, our most experienced user, was the only one who did resort to guessing the 
answer for Task A. He clocked the second highest completion time when using the paper report 
but had the lowest completion time when using the phone application, an improvement in 
speed of two-thirds. 
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Figure 5-2.  Experimental Results of Task A for Users Successfully Completing Task 
*User 4 did not complete Task A with the paper report, so no time is reported.   
*User 3 did not complete Task A with the cell phone application, so no time is reported.  
 
For Task B, we see all users completed the task on the cell phone in less time than it 
took them to complete the task using a paper report. We also see that half the users reported 
guessing the answer to the question when using the paper report, whereas only user 3, our 
least experienced cell phone user, reported she just guessed an answer when completing the 
task on the cell phone. Users 1 and 4 did not resort to guessing in either instance, and we see 
an average improvement of 91.3% in the time it took for them to complete the task when they 
used the cell phone application.  
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Figure 5-3.  Experimental Results of Task B for Users Successfully Completing Task 
Similar to Task B, all users in Task C completed the task on the cell phone in less time 
that it took for them to complete it using the paper report. In this case, no users reported 
guessing the answers for any of the questions posed.  The time completion for the paper-based 
task ranged from 29 to 75 seconds, whereas a much lower range from 4 to 41 was reported 
when the task was performed using our prototype application.  
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Figure 5-4.  Experimental Results of Task C for Users Successfully Completing Task 
SUMMATIVE RESULTS 
We report the results of the test we issued to measure the users’ levels of 
understanding of water quality information using first the old system – a complex paper-based 
Water Quality Report – followed by our new phone-based Water Quality Reporting prototype. 
Since we conducted a summative evaluation at the same time, we performed a usability test. 
This test determined whether while completing a task, a user went to the wrong screen and 
then proceeded to answer the question. We would allow them to continue so we could 
appropriately observe usability issues. However, at the end of the session, we would repeat the 
same question showing them the intended screen so they could accurately measure their 
interpretation of the intended screen. We did not inform them of our reason for doing that. 
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Figure 5-5.  Results of the Participants’ Responses in Task A  
In Figure 5-5 above, we report the result of a task given. The user was given a scenario 
(see Appendix C) in which a nurse (the user) noticed an increase in the number of patients with 
diarrhea for a specific period and decided to check the Water Quality Report to figure out 
‘What most likely caused your patients to be sick, E. coli, Turbidity or Arsenic’.  With the paper 
Water Quality Report, we see that after a lengthy period of deliberation only one user gave the 
correct response, whereas all other users were incorrect or said they just could not determine 
the answer because of the complexity of the paper-based report.  The user who gave the 
correct answer when asked, “how did they determine this?” admitted they just guessed. For 
the phone-based application prototype, all users were able to correctly determine the most 
likely cause of their patient’s illness.  There was an increase in their confidence level when 
discussing how they determined their answers.  
This next task, as outlined in Figure 5-6, required the user to determine the overall 
quality of water in a given area for the last twelve months.  It is important to note that in this 
task, we used a paper prototype of our application since this feature was not yet built into the 
Flash prototype.   
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Figure 5-6.  Results of the Participants’ Responses in Task B 
The outcome of this task, utilizing a real paper report, was the same as the task in Figure 
5-5 using a paper report.  The results when using our prototype, however, were more varied in 
this instance, which we concluded is due to the fact that we utilized a paper prototype that 
confused most of the participants.  Even though they were told to imagine they were seeing 
this on their mobile phone, they made comments like ‘the phone application had more details I 
prefer it,’ suggesting they misunderstood that this was a low-level version of our prototype.  
This was consistent with the findings of Maunder et al. (2007) that low-level prototypes were 
not appropriate tools when evaluating design in developing world contexts.  
We had the participants complete two additional tasks utilizing just the phone-based 
prototype and asked them two important questions: ‘Is your tap water safe to drink?’ and 
‘What is the advice given?’ Both questions could not be determined by reading the paper Water 
Quality Report - a limitation of the current system. For both tasks, all participants quickly 
located the screen in our prototype that gave this answer and correctly answered the question, 
suggesting it was easy to obtain such critical information that our general user would be 
interested in, and it was easy to understand. 
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Figure 5-7 shows the percentage difference in the participants’ understanding of water 
quality information when using a monthly paper report obtained from a local water service 
provider compared to when using  Water Alert!, our phone-based Water Quality Reporting 
prototype application.  
  
 
 
 
 
 
 
 
 
 
 
  
Figure 5-7: Percentage Improvement In Participants’ Understanding 
of  Water Quality Using Water Alert! 
We see that on average, the participants experienced a forty percent increase in their 
level of understanding critical water quality information.  We see three of four users 
experienced an increase ranging from twenty to as much as 80 percent, whereas User 3 
experienced neither an increase nor a decline in his level of understanding of water quality 
information.  
In addition to the test scores, we asked users to rate on a scale of 1 (very difficult) to 10 
(very easy) how easy it was to understand the information shown in each task.  Since most of 
the participants were new to the rating system, we explained how it worked through simple 
examples and a traffic light color-coded scale with ratings 1-3 in red, 4-7 in amber and 8-10 in 
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green.  This self-analysis helped us to understand whether our participants felt a personal 
improvement in their understanding of water quality information having used our Water Alert! 
application.   
 
Figure 5-8.  Participants’ Rating of Ease of Understanding Water Quality  
Information Using the Different Media 
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We see that the self-reported ratings are consistent with the results on the test. Overall, 
participants experienced an improvement in their understanding of water quality information.  
For Task A and B using the paper-based report, participants reported an average rating of 4.75 
and 5.25 consecutively for their ease of understanding the water quality information presented. 
They made comments such as:  
“It is hard.” 
“But how must I know what’s the meaning of this [E. coli] ...I just choose one, too hard 
to figure out.” 
“I cannot understand this.” 
For Task A and B using our Water Alert! Application, the participants reported an 
average rating of 9.5 and 7 consecutively, an average increased rating of 65 percent over the 
ratings reported for the paper-based tasks.  They made comments such as:  
 “I like that it just boils down the numbers. I mean I wouldn’t care if E.Coli is at 75 or 73, 
I just want to know can I get it, what’s my risk?” 
“It wasn’t so difficult.”  “The pictures are easy to understand.” 
Overall, they all reported liking our Water Alert! Application, making comments such as:  
“I like the thing that you do here and I would like to have it on my phone to see what 
maybe if I’m sick today, my tummy is running, is the water okay to drink or what.” 
“I like the instructions… does not just say your water is unsafe to drink, also says well 
here’s what you can do.” 
“It was easy to understand because the report tells me everything what was wrong with 
water.”  
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CONCLUSION AND FUTURE STUDY 
We conducted this research to address a critical missing link in the dissemination of 
water quality information by Water Service Providers - reporting water quality information to 
consumers. We outlined some areas of investigation which led us to the design of Water Alert!. 
This design solution is in line with our hypothesis – the use of appropriate Information and 
communication technologies (ICT) (such as a cell phone application and text messaging) 
coupled with culturally appropriate ways of presenting scientific information, increase the 
consumer’s access to and interpretation of water quality test data… 
We summarized the results of each area of our investigation as follows: 
APPROPRIATENESS OF CELL PHONES 
An investigation into current practices by researchers such as Loudon, Marsden and 
Maunder, who work in the field of ICT for Development, revealed the cell phone is a promising 
platform for the dissemination of information to the general public since it is highly accessible, 
widespread and is familiar to users in South Africa.  Further, statistics released by the 
International Telecommunication Union showed a cell phone penetration level in South Africa 
that exceeds one hundred percent of the population (ITU, 2008).   
From our own observations and the results of the questionnaires and interviews we 
conducted during the Contextual Inquiry Phase, we came to the conclusion that utilizing cellar 
technology was indeed our best option as far as an inexpensive, highly accessible means of 
disseminating information of this type.  Following further investigation, we decided that 
designing a cell phone application was very versatile as we could design an information portal 
containing water quality information from all levels of users without compromising usability. In 
addition, our application could serve as a conduit (much like a nurse did) through which MMS 
or SMS text message water quality alerts can be sent to those who have not downloaded the 
application to their phone for whatever reason.  Lastly, we saw that due to the popularity of 
applications such as MXit, and the cheap costs of Internet access, a phone application is a very 
49 
 
cost-efficient means of getting critical up-to-date information to South Africans who subscribe 
to such a service.   
DESIGNING CULTURALLY-APPROPRIATE SYMBOL-BASED MESSAGES 
The analysis of 87 photos taken of signs around Cape Town helped to guide our symbol-
based messages. This led to a set of symbols and a color palette that is locally and potentially 
universally understood. It is from this analysis that we put together the messages shown in the 
application. After further modification of the application based on user feedback during each 
design iteration, we were able to develop a set of symbols our Cape Town participants 
understood.  
SHIFTING A SCIENTIFIC PAPER-BASED WATER QUALITY REPORT TO AN ACCESSIBLE CELL PHONE-
BASED REPORT 
Our use of a cell phone calendar metaphor to design a phone-based-report proved to be 
successful, as even our most novice user who did not own a cell phone was able to navigate 
through our application with few errors after minimal exposure to the application.  Moreover, 
our report is simple enough that the general consumer can access it.  While they are also 
educated about water quality test results, enough information needs to be provided so that 
advanced users (such as nurses) may obtain more than the basic information about water 
quality test results.  
FUTURE STUDY 
Due to a ten-week time constraint, our project was limited to the Cape Town area. To 
test our hypothesis at a level of statistical significance, a larger study could be conducted to 
reach a wider cross-section of South Africans. Additionally, an analysis and evaluation of 
symbols in rural areas (which have fewer roads) would help with designing area-specific 
messages for a more rural setting.  
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APPENDIX A: QUESTIONNAIRE 
QUESTIONNAIRE  
The purpose of this survey is to improve the communication of water quality information between Water Service 
Providers and the people of South Africa.   The information provided will be kept strictly confidential.  
BACKGROUND  INFORMATION 
1. Gender:     [ ] male  [ ] female 
 
2. Age group:   [ ] 18 – 25 
[ ] 26 – 45 
[ ] 46 – 65 
[ ] > 65 
 
3. Is the area where you live:  (select one) 
[ ] a formal area in a city 
[ ] an informal settlement in a city  
[ ] a large town 
[ ] a small town 
[ ] a rural area or village 
 
4. Education level:  (select one) 
[ ] No formal schooling 
[ ] Some primary schooling 
[ ] Completed primary school (Standard 5/Grade 7 or above) 
[ ] Some secondary schooling 
[ ] Completed secondary school (Standard 10/Grade 12/Matric) 
[ ] Tertiary qualification (Degree or Diploma) 
[ ] Postgraduate qualification (Masters or PhD) 
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5. Occupation: ______________________________________________________________________ 
 
6. Language(s) spoken:  
[ ] English   [ ] Xhosa   [ ] Afrikaans    
[ ] Tswana   [ ] Tsonga [ ] Venda  
[ ] Ndebele   [ ] Swati  [ ] Zulu  
[ ] Northern Sotho  [ ] Southern Sotho  
 
DRINKING WATER QUALITY INFORMATION 
 
7. Where do you mainly get your water for daily usage (e.g., cooking, drinking)?  
______________________________________________________________________________________ 
 
8. Rate the overall quality of drinking water in your area:  
Excellent Good  Fair  Poor  Don’t know 
Appearance:        [ ]    [ ]    [ ]  [ ]            [ ]  
Taste:         [ ]    [ ]    [ ]  [ ]            [ ] 
Healthiness:        [ ]    [ ]    [ ]  [ ]            [ ]   
Overall quality:          [ ]    [ ]    [ ]  [ ]            [ ] 
 
9. How concerned are you about the quality of drinking water in your area? 
[ ] very concerned  [ ] somewhat concerned  [ ] not concerned 
 
10. How important is it for you to be informed about the quality of drinking water in your area? 
[ ] very important   [ ] somewhat important  [ ] not important 
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11. How frequently do you get information about the quality of drinking water in your area? 
[ ] daily        [ ] at least once a week      [ ] at least once a month  
[ ] at least once a year   [ ] never 
 
12. How are you informed about drinking water quality in your area? (check all that apply) 
[ ] Posters  [ ] Television/radio  [ ] Newspapers  [ ] SMS/MMS 
[ ] Community leader/member  [ ] Health professional (e.g., nurses)       [ ] Not informed 
[ ] Other(s) (please specify): _______________________________________________________________ 
 
13. Rate your level of knowledge about the following:  
        High  Medium  Low      None 
Water quality testing:              [ ]        [ ]      [ ]          [ ]  
Interpreting water quality test results:          [ ]        [ ]      [ ]          [ ]  
Types of contaminants found in          
water (e.g., E. coli & fecal coliforms)     [ ]       [ ]      [ ]          [ ] 
Drinking water purification techniques:      [ ]        [ ]      [ ]          [ ] 
 
14. Check the items you would like to learn more about: 
[ ] Drinking water quality in your current area 
[ ] Drinking water quality in other areas 
[ ] Drinking water quality over a period of time (e.g., month, year) 
[ ] Ways to purify contaminated drinking water 
[ ] Other (please specify): _______________________________________________________________ 
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INFORMATION ACCESSIBILITY 
15. Do you own or have access to a mobile phone?    (if no ,  skip to 16) 
[ ] Own    [ ] Have access  [  ] No 
 
b. Do you download applications on your mobile phone (e.g., MXit, Opera Mini)? 
[ ] Yes   [ ] No 
 
c. What application(s) do you have access to? (check all that apply) 
[ ] SMS (Text Message)   [ ] MMS  (Multimedia Message)  [ ] MXit    
[ ] Opera/other browser [ ] E-mail[ ] Instant Messenger (e.g., Yahoo/MSN messenger)  
[ ] Other(s) (please specify): _______________________________________________________________ 
 
d. Rank the applications you use on your mobile phone beginning with: 1 (for most used), 2 (second most 
used), and so on.   Write zero for the applications you do not use. 
___  SMS (Text Message)   ___  MMS (Multimedia Message) ___  MXit    
___  Opera/other browser ___  E-mail   ___  Instant Messenger (e.g., Yahoo/MSN)  
___  Other: __________________________  ___  Other: __________________________ 
 
16. Do you have access to the internet?   [ ] Yes [  ] No  (if no, skip to 17) 
 
b. How do you usually access the internet? (select one) 
[ ] mainly on mobile phone  
[ ] mainly on desktop/laptop computer  
[ ] mainly on mobile phone, occasionally on desktop/laptop computer  
[ ] mainly on desktop/laptop computer, occasionally on mobile phone 
[ ] about the same on both mobile phone and desktop/laptop computer 
[ ] Other (please specify): _______________________________________________________________ 
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c. What do you mainly use it to do? (check all that apply) 
[ ] Search for information  [ ] E-mail [ ] Online shopping    
[ ] Browse websites   [ ] Instant Messenger (e.g., Yahoo/MSN messenger)   
[ ] Blog/Personal pages (e.g., Facebook, MySpace)   [ ] Work/School purposes 
[ ] Other(s) (please specify): _______________________________________________________________ 
 
d. How often do you access the internet? (select one) 
[ ] daily       [ ] at least once a week       [ ] at least once a month  
[ ] at least once a year   [ ] never 
 
17. What are your top three sources of information? (select three)                        
[ ] Information services on mobile phone (MMS/SMS based)  [ ] Mobile Internet 
[ ] Mobile phone applications  [ ] Internet (on a computer) [ ] Posters  
[ ] Television/Radio   [ ] Newspapers   
[ ] Community leader/member  [ ] Local professionals (e.g., nurses) 
[ ] Other(s) (please specify): _______________________________________________________________ 
 
CONSUMER PREFERENCES 
18. How would you prefer to receive information about water quality in your area? (check all that apply) 
[ ] Information services on mobile phone (via SMS/MMS texts) [ ] Mobile Internet (e.g., Opera) 
[ ] Internet (on desktop/laptop) [ ] MXit    [ ] Mobile phone application  
[ ] Posters    [ ] Television/Radio   [ ] Newspapers   
[ ] Community leader/member  [ ] Local professionals (e.g., nurses)   [ ] E-mail 
[ ] Other(s) (please specify): _______________________________________________________________   
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19. Would you send a text message requesting water quality information if you had to pay the regular cost of 
sending a text message?    [ ] yes   [ ] no 
 
20. Would you send a text message requesting water quality information if there were no associated costs 
with sending the text?    [ ] yes    [ ] no 
 
21. Would you missed-call a number (call and hang up to avoid being charged, but to initiate a information 
request) or send a ‘please call me’ text message that would send you water quality information, with no 
associated costs?  [ ] yes   [ ] no 
 
22. Would you download a phone application that would give you updates on water quality information when 
accessed?  [ ] yes    [ ] no  
 
23. How often would you like to receive information about drinking-water quality in your area? (check one) 
[ ] only when critical   [ ] daily & when critical    [ ] once a week & when critical        
[ ] once a month & when critical   [ ] once a year & when critical   [ ] never 
 
24. How important is it for you to have a means of communicating to your water service provider issues or 
questions relating to water quality in your area? 
[ ] very important   [ ] somewhat important  [ ] not important 
 
25. Other comments or suggestions for a Water Quality Reporting/alerting service?  
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
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FLOW MODELS 
 
Figure B
 
 B: WORK MODELS 
-1.  Consumer U1 of Flow Model 
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 Figure B
Figure B
-2.  Consumer U2 of Flow Model 
-3.  Consumer U3 of Flow Model 
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 SEQUENCE MODELS 
 
Figure B
 
 
 
-4.  Consumer U1 of Sequence Model 
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 Figure B
 
Figure B
-5.  Consumer U2 of Sequence Model 
-6.  Consumer U3 of Sequence Model 
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APPENDIX C: WATER QUALITY COMPREHENSIVE TEST 
PAPER-BASED TASKS 
TASK A  
You are a nurse and you suspect that most of your patients from Calvinia got sick after drinking tap water. So you 
get the latest paper report from the water service provider in Calvinia and you check to see what might have 
caused their illness.  You look at the results for E. Coli, Arsenic and Turbidity.  
1. Based on the results shown what most likely caused your patients to be sick after drinking tap water? 
[ ]  E. Coli  [ ] Turbidity  [ ] Arsenic [ ] Cannot determine 
 
2. How did you determine this? 
 
3. On a scale of  1 (very difficult) to 10 (very easy) how easy was it to understand the information shown? 
 
TASK B 
You want to know the overall quality of water in your area (Calvinia) for the last 12 months, so you check the latest 
paper report from your water quality provider to find out. 
1. What was the overall quality of water in Mandalay for the last 12 months (May 2008 – April 2009)? 
[ ] Excellent  [ ] Good [ ] Fair  [ ] Poor  [ ] Cannot determine 
2. How did you determine this? 
3.   On a scale of  1 (very difficult) to 10 (very easy) how easy was it to understand the information shown? 
TASK C 
View the Water Quality Report on your phone and rate the following parameters based on what is shown. 
 Excellent  Good Fair Poor Cannot 
determine 
E. Coli 
 
     
Arsenic 
 
     
Turbidity 
 
     
Table B-1.  Water Quality Report Parameters 
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PHONE-BASED TASKS 
TASK A  
You are a nurse and you suspect that most of your patients from Mandalay got sick after drinking tap water. You 
access the Water Quality Report on your mobile phone for May 12 to see what might have caused their illness.  
You see results for three parameters tested: E. Coli, Arsenic and Turbidity.   
1.  Based on the results shown, what most likely caused your patients to be sick after drinking tap water? 
[ ]  E. Coli  [ ] Turbidity  [ ] Arsenic 
 
2. How did you determine this? 
 
3.   On a scale of 1 (very difficult) to 10 (very easy) how easy was it to find this information? 
 
4. On a scale of  1 (very difficult) to 10 (very easy) how easy was it to understand the information shown? 
 
TASK B 
You want to know the overall quality of water in your area (Mandalay) for the last 12 months, so you access the 
water quality application to find out.  
1. What was the overall quality of water in Mandalay for the last 12 months (May 2008 – April 2009)? 
[ ] Excellent  [ ] Good [ ] Fair  [ ] Poor  [ ] Cannot determine 
2. How did you determine this? 
3.    On a scale of  1 (very difficult) to 10 (very easy) how easy was it to understand the information shown? 
TASK C 
View the Water Quality Report on your phone and rate the following parameters based on what is shown. 
 Excellent  Good Fair Poor Cannot 
determine 
E. Coli 
 
     
Arsenic 
 
     
Turbidity      
Table B-2.  Water Quality Report Parameters 
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TASK D  
Your community was without water for a few days, but it returned today. You are concerned if the water is safe to 
drink so you check the water alert application on your phone. 
1. Is the water safe to drink? 
[ ] Yes   [ ] No  [ ] Cannot determine 
 
2. On a scale of 1 (very difficult) to 10 (very easy) how easy was it to find this information? 
 
3. On a scale of  1 (very difficult) to 10 (very easy) how easy was it to understand the information shown? 
TASK E 
You found out that water in your area is not safe to drink.  You want to get advice on what to do in this situation so 
you check the water alert application on your phone. 
1. What is the advice? How did you determine this? 
 
2. What did it say might happen if you drink the water? How did you determine this? 
 
3. On a scale of 1 (very difficult) to 10 (very easy) how easy was it to find this information? 
 
4. On a scale of  1 (very difficult) to 10 (very easy) how easy was it to understand the information shown? 
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APPENDIX D:  PAPER-BASED WATER QUALITY REPORT 
 
Below are sample pages from a real water quality report for the Hantam municipality in 
South Africa that were modified and used during the evaluation phase.  
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Figure D-1. Sample Page from Water Quality Report  
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Figure D-2. Sample Page from Water Quality Report 
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Figure D-3A. Sample Page from Water Quality Report 
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Figure D-3B. Sample Page from Water Quality Report 
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Figure D-3C. Sample Page from Water Quality Report 
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Figure D-3D. Sample Page from Water Quality Report 
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